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AS - J58222441 Recording medium has, on nonmagnetic substrate, 
oxygen-contg. ferromagnetic metai thin iaye'r, with rust preventive 
agent comprising unsatd. aliphatic or ancvc|ic cpd . adhered on the 
thin layer. Corrosion resistance in high moisture Is improved. 

- In an example, CoNl alloy (Nl=20 wt.%) was pbliquely vapour-deposited 
in 1000 angstroms thickness on 10 micron thick PET film at 5 x 10 
power (-5) torr by introducing 02 gas at rate! of 0.3 l/mln. and 
treating with electron beam. Oxygen contenjt in the CoNI alloy was 10 
atom.%. Rust preventive agent e.g. 1,5-hexadiene was dissolved In 
ethylalcohol, acetone or toluene. The soln. v|as coated In amt. of 
10-100 mg/sq.m. on the CoNI layer. 

- Examples of the unsatd. aliphatic cpd or alieyclic cpd. are 
1,5-hexadIene, 2,4-hexadiene, 2,5-dimethyl-1^5-hexadiene, 
Ii6-heptadiene, 2,3-dimethyl-1,3-butadiene, Ipoprene, 3-methyl 
2,4-hexadiene, 1-heptene, 1-octene, 1-decene . cvclopentadiene. 
cyclohexene, 1-methyM-cyclohexene, cyclopctene, 1,5-cyclo octadlene, 
norbornene, etc.(0/0) 

IW - CORROSION RESISTANCE MAGNETIC RECi^ORD MEDIUM TREAT AGENT CONTAIN 

UNSATURATED ALIPHATIC AUCYCLIC COMPOUND 
IKW - CORROSION RESISTANCE MAGNETIC RECORD MEDIUM TREAT AGENT CONTAIN 

UNSATURATED ALIPHATIC AUCYCLIC COMPOUND 
NC -001 
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Tl - Corrosion resistant magnetic recording mec^ium - Is treated with agent 
contg. unsatd. aliphatic or alieyclic cpd 
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Japanese Published Unexamined Patent Application (A) No. 58-222441, published 
December 24, 1983; Application Filing No. 57-105940, filed June 18, 1982; 
Inventor(s): Shinji Ozaki et al.; Assignee: Matsushita Electric Corporation; 
Japanese Title: Magnetic Recording Medium 

MAGNETIC RECORDING MEDIUM 

CLAIM(S) 

A magnetic recording medium, wherein an oxygen-containing ferromagnetic 
metal thin film is formed on a non-magnetic substrate, and a rust-preventive agent 
primarily composed of unsaturated aliphatic and alicyclic compounds is attached to 
said ferromagnetic metal thin film. 
DETAILED DESCRIPTION OF THE INVENTION 

The present invention pertains to a ferromagnetic metal thin film type 
magnetic recording medium that has improved corrosion resistance against high 
humidity. A magnetic recording medium made by forming an oxygen-containing 
ferromagnetic thin film by sputtering, vapor-depositing, or ion plating Fe, Ni, Co, or 
their alloys in vacuum on the surface of a substrate made of non-magnetic material, 
such as a plastic film, e.g., polyester or polyimide, an aluminum sheet, or glass sheet, 
is suited for high density recording such as video signal recording. However, its 
ferromagnetic metal thin film is as thin as 0.05-0.5 /^m, so its thermal change is 
drastic particularly in highly humid environment, and its surface tends to be 
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corroded if it is left in an environment where humidity generates condensation. If 
the corrosion progresses to a certain extent, it negatively affects the electromagnetic 
conversion characteristics and deteriorates the useful characteristics such as head 
touch and abrasion resistance. In case when this corrosion is prevented by a rust- 
preventing agent, it is preferred to use such a rust-preventing agent that works 
effectively when absorbed or attached to a few molecular layer since the protection 
film formed on the magnetic layer surface has a limited thickness due to a spacing 
loss between the head and magnetic layer. An oxygen-containing ferromagnetic thin 
film composed of Fe, Ni, Co or their alloys has high anti-magnetic force relative to a 
thin film made of these metals and is excellent in corrosion resistance. But, since it 
contains oxygen, in other words, since it is partially oxidized, the rust-preventive 
material -a rust-preventive agent- that is generally used for bulk metals, such as Fe, 
Co, and Ni, is not necessarily appropriate. When such a rust-preventive agent was 
actually used, it rather accelerated the corrosion. Therefore, it has come to be 
necessary to search for the agent that is suited for use in an oxygen-containing 
ferromagnetic thin film. 

The inventors of the present invention, after having studied various sources, 
have found that an agent primarily composed of unsaturated aliphatic and alicyclic 
compounds is suited for the rust-preventive agent for the oxygen-containing 
ferromagnetic thin film. More specifically, the present invention presents a 
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magnetic recording medium having on its surface an oxygen-containing 
ferromagnetic metal thin film attached by a rust-preventive agent primarily 
composed of unsaturated aliphatic and alicyclic compounds. 

As for the non-magnetic substrate, an inorganic sheet, such as a plastic film, 
e.g., polyester or polyimide film, a metal sheet such as an aluminum sheet or 
stainless sheet, or a glass sheet, can be used. Directly or via a non-magnetic thin film 
layer, a single layer or multilayer ferromagnetic thin film is formed, and a rust- 
preventing agent primarily composed of unsaturated aliphatic and alicyclic 
compound is applied to it. As for the formation of the ferromagnetic thin film, a 
single or multi layer film containing oxygen by 3-45% to the amount of magnetic 
metal, primarily composed of Co, Fe, Fe-Ni, Co-Ni, Fe-Co, or Fe-Ni-Co, and 
structured in diagonal or vertical columnar crystal structure is formed on said 
substrate up to 0.05 - 0.5 in vacuum containing a minute amount of oxygen by a 
sputtering, vapor deposition, or ion-plating method. 

The unsaturated aliphatic and alicyclic compounds used in the present 
invention are 1.5 hexadiene, 2.4-hexadiene, 2.5-dimethyl-1.5-hexadiene, 1.6- 
heptadiene, 2.3-dimethyl-1.3-butadiene, isoprene, 3-methyl-2.4 hexadiene, 1-heptene, 
1-oxtane, cyclopentadiene, cyclohexane, 1-methyl-l-cyclohexane, cyclooctane, 1.5- 
cyclooctadiene, 1-decene, and norbornan. 

The rust-preventive agent is primarily composed of one of the above or 
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admixture of two or more of the above (desirably containing at least 80% of the 
above). If necessary, an organic compound other than unsaturated aliphatic and 
alicyclic compounds, e.g., naphthol group, hydroquinone group, acetophenone 
group, and quinone group, are slightly added. 

These rust-preventive agents are effective if they are present at least on the 
surface of the ferromagnetic thin film, inside it if possible, or in the boundary 
between the ferromagnetic thin film and its underlining layer. The appropriate 
amount of the agent is 0.5 - 500 mg per Im^ of the magnetic recording medium. As 
for the method to attach the agent to the film, there is a method wherein the rust- 
preventive agent itself, or by mixing it in a substance having the film forming 
capability such as high polymer compound, if necessary, by diluting it in a solvent, is 
coated on the ferromagnetic thin film surface. There is other method, wherein the 
steam of the rust-preventing agent is applied to the ferromagnetic thin film surface. 
There is another method, wherein the agent is coated on the back surface of the tape 
if the magnetic recording medium is a tape and is transferred to the magnetic thin 
film surface when the tape is wound. It is also possible to use general additives such 
as a lubricant and an antistatic agent. 

The present invention is explained below with reference to the embodiment 
example. 

A 10 ^m thick polyester film was placed along the circumferential surface of a 
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cylindrical can, and by introducing an oxygen gas in 5xlO"^Torr vacuum, a CoNi 
alloy (Ni content 20 wt%) melted by electron beam was diagonally deposited (Low 
incident angle composition 30° or below was cut.) to form a 1,000 A thick oxygen- 
containing CoNi ferromagnetic thin fdm on the film (sample A). Also, by using the 
similar parameters as those mentioned above and vacuum level 5 x 10'^ Torr, a 
CoNi ferromagnetic thin film was formed without introducing an oxygen gas 
(sample B). When the oxygen amount in the film was measured primarily by an 
Auger electron spectral analysis method, the average oxygen content in the sample 
film A was 10% in Co-Ni atomic ratio (O/Co+Ni x 100), but sample B had 1% or 
less. The rust-preventive agent primarily composed of unsaturated aliphatic and 
alicyclic compounds was dissolved in ethyl alcohol, acetone, or toluene, coated and 
dried on the surfaces of these samples (the coating amount was adjusted to 10 - 100 
mg/m^). Subsequently, they were left in atmosphere with 50°C and 90% R.H., 
during which they were periodically moved out of the atmosphere and examined by 
a microscope as to whether rust has generated or not. The result is shown in the 
table. 
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embodiment 


Rust-preventive agents 


rust generation status 


example No. 




sample A 


sample B 


1 


1.5- hexadiene 


did not generate after 5 weeks 


generated within 1 week 


2 


2.4-hexadiene 


same as above 


same as above 


3 


1.6-heptadiene 


same as above 


same as above 


4 


2.3-dimethyl-1.3 butadiene 


generated after 5 weeks 


same as above 


5 


isoprene 


generated after 5 weeks 


same as above 


6 


2.5-dimethyl-1.5 hexadiene 


generated after 5 weeks 


same as above 


7 


3-methyl-2.4-hexadiene 


generated after 5 weeks 


same as above 


8 


1-heptane 


generated after 5 weeks 


same as above 


9 


1-octane 


generated after 5 weeks 


same as above 


10 


1-decene 


generated after 5 weeks 


same as above 


11 


cyclopentadiene 


generated after 5 weeks 


same as above 


12 


cyclohexane 


generated after 5 weeks 


same as above 


13 


cyclooctane 


generated after 5 weeks 


same as above 



As is evident from the table, the rust-preventive agent primarily composed of 
unsaturated aliphatic and alicyclic compounds is effective in preventing the rust of 
CoNi thin film. The same applies to the CoNi thin film with oxygen content 3-45% 
(Ni 10-56 wt%), Co thin film, FeNi thin film, and to the Fe-Co thin film. 

As for the untreated products without rust-preventive treatment, rust was 
generated in sample A and sample B within 1 week. 

As explained above, the corrosive property in a highly humid environment 
can be improved. 
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